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The natural gas generators would be approximately 35 feet long by eight feet wide by nine feet high. The intake 
pump station building size for the natural gas generators would be approximately 65 feet wide by 170 feet long by 
50 feet high, and located adjacent to the pump station electrical room within the five-acre site designated for each 
pump station. The booster pump station building size for the natural gas generators would be 65 feet wide and 39 
feet high, with lengths ranging from 114 feet to 162 feet long. Each natural gas generator would require a 24-inch 
diameter stack, with guide wires, extending above the building roof to disperse the exhaust gases. The five stacks 
(four operating natural gas generators plus one standby natural gas generator) at the intake pump station would 
extend 20 feet above the top of the 55-foot tall building. The stacks at BPS-1, BPS-2, BPS-3 (Alt.), and BPS-4 
(Alt.) would extend 61 feet above the top of the buildings to a total height of 100 feet above the ground surface. 
The natural gas generators at the intake pump station and BPS-4 (Alt.) would require emission control systems to 
meet air quality standards. 

The natural gas generators alternative at the LPP pump stations would require an annual natural gas supply of 
2,855,400 million British thermal units (MMBtu). Table 1-1 shows the annual natural gas consumption at the 
proposed project intake pump station and booster pump stations 1 through 4. 

Table 1-1 
Water Conveyance System Natural Gas Generator Annual Fuel Consumption 

Pump 
Station 

Site 
Elevation 
Feet MSL 

Number  
of 

Pumps 

Motor  
(HP) 

Total 
Motor 
(kW) 

Natural Gas 
Generator 

GE Model 

# of 

Units1 

Emission 
Control 

Required 

Generator 

Total kW2 

Annual Fuel 
Consumption 

(MMbtu)3 

IPS 3,750 5 3000 11,190 
JGS 620 

F09 
4+1 Yes 12,120 729,000 

BPS-1 4,111 5 1500 5,595 
JGS 620 

F09 
2+1 No 5,992 364,500 

BPS-2 4,311 5 1750 6,530 
JGS 620 

F09 
3+1 No 8,895 425,400 

BPS-3 
Alt. 

4,657 5 2500 9,325 
JGS 620 

F09 
4+1 No 11,652 607,500 

BPS-4 
Alt. 

5,001 5 3000 11,190 
JGS 620 

F09 
5+1 Yes 14,430 729,000 

Total 25 43,830 18+5 53,089 2,855,400 
Notes: 
1 Number of operating units plus standby generator 
2 Total generator capacity without standby generator 
3 The annual fuel consumption is based on all pumps operating at rated motor horsepower, 8400 hours/year operation with generators loaded at 87 
percent on the average.

1.3 Summary Description of No Lake Powell Water Alternative 

The No Lake Powell Water Alternative would involve a combination of developing remaining available surface 
water and groundwater supplies, developing reverse osmosis treatment of existing low quality water supplies, and 
eliminating residential outdoor water use in the WCWCD service area. This alternative could provide a total of 
86,249 acre-feet of water annually to WCWCD and KCWCD for M&I use without diverting Utah’s water from 
Lake Powell. 
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1.3.1 WCWCD No Lake Powell Water Alternative 

1.3.1.1 Background 

The WCWCD LPP allocation would be 82,249 acre-feet per year, and the WCWCD No Lake Powell Water 
alternative would need to supply 82,249 acre-feet per year to meet the same future water demands. In addition to 
the direct supply from Utah’s Colorado River water, the water supplied by the LPP Project would provide 
additional wastewater reuse supply provided that sufficient storage is available. 

The No Lake Powell Water Alternative would serve the same population as the LPP Project. WCWCD would 
implement other future water development projects currently planned by the District, develop additional water 
reuse/reclamation programs, continue to implement new water conservation measures, and convert additional 
agricultural water use to M&I use as a result of urban development in agricultural areas through 2028. Remaining 
planned and future water supply projects include the Ash Creek Pipeline (2,840 acre-feet per year), Sand Hollow 
recharge/recovery (3,000 acre-feet per year), Westside groundwater wells arsenic treatment (5,000 acre-feet per 
year), and development/yield increase of existing groundwater wells (2,830 acre-feet per year). Along with 
existing supplies, these future water supplies would yield an estimated 72,842 acre-feet per year of potable water 
and 8,505 acre-feet per year secondary water by 2028.  

Under the No Lake Powell Water Alternative, actions in addition to the currently planned WCWCD projects 
would be taken to meet the water demand that would have been supplied by the Lake Powell Pipeline, as 
described below. 

1.3.1.2 WCWCD No Lake Powell Water Alternative Features 

Beginning in 2025, Washington County residential outdoor potable water use would be permanently re-purposed 
to indoor potable water use to help meet increasing indoor potable water demands. The WCWCD would develop 
a reverse osmosis (RO) advanced water treatment facility near the Washington Fields Diversion in Washington 
County, Utah, to treat up to 50,000 acre-feet per year of diverted Virgin River water, which has a high total 
dissolved solids (TDS) concentration, mixed with an additional 19,030 acre-feet per year of reuse water. 
WCWCD would develop the Warner Valley Reservoir to store the reuse water and diverted Virgin River water 
prior to RO treatment. A water distribution pump station and pipeline would be constructed to convey 13,249 
acre-feet of potable water from Quail Creek Water Treatment Plant to the Apple Valley area of Washington 
County. Figure 1-11 shows the primary conceptual components of the No Lake Powell Water Alternative. Table 
1-2 summarizes available supplies and projected demands under the No Lake Powell Water Alternative and the 
LPP Project alternatives.  
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Table 1-2 
Available Supplies and Projected Demands Under the 

No Lake Powell Water and Lake Powell Pipeline Project Alternatives 

No Lake Powell 

Water 

Alternative 

Lake Powell 

Pipeline Project 

Alternative 

Existing Supplies 67,677 67,677 

Planned Projects 13,670 13,670 

Lake Powell Pipeline Project 0 82,249 

RO Treatment of Virgin River and Reuse Water 57,883 0 

Agricultural Conversion 01 10,080

Reuse 17,1002 36,130

2060 Total Supply 156,330 209,806 

2060 Total Demand 133,1193 185,285

Surplus in 2060 23,211 24,521 
Notes: 
1Agricultural conversion water included in RO treatment. 
219,030 acre-feet per year additional reuse included in RO treatment. 
3Demand reduced 52,166 acre-feet per year from elimination of residential outdoor watering. 

1.3.1.2.1 Re-Purposing Potable Water Use. The No Lake Powell Water Alternative would permanently 
eliminate residential outdoor potable water use in Washington County, re-purposing the portion of potable water 
used for residential outdoor watering to indoor potable use. Projections of future water use through 2060 account 
for population growth, climate change (projected 6 percent reduction of Virgin River flows by 2050 [Reclamation 
2014]), and water conservation (35 percent reduction in per capita water use from 2000 to 2060). Potable water in 
Washington County is consumed for residential indoor and outdoor uses, commercial uses, institutional uses, and 
industrial uses. These potable water uses would total 130,245 acre-feet per year by 2052, the year the LPP Project 
water is anticipated to be fully utilized (UDWRe 2015). Gradually eliminating residential outdoor potable water 
use starting in 2025 would provide the growing population with potable water for indoor use through 2045; 
however, re-purposing residential outdoor potable water use to indoor use would not increase the water supply 
and would have to be accompanied by adding another water supply to meet the growing demand. Re-purposing 
residential outdoor potable water use to indoor potable use would require converting traditional residential 
outdoor landscapes and uses to either landscaping requiring no irrigation or desert landscapes compatible with the 
local climate. Residential water users would be responsible for converting their traditional outdoor landscapes to 
non-irrigated or desert landscapes. If no additional water supply was added in Washington County after 2025 and 
potable water use continued to meet residential indoor and outdoor purposes, then the projected population would 
completely utilize the potable water supply of 72,842 acre-feet per year by 2028. 

1.3.1.2.2 Reverse Osmosis Water Treatment. Washington County’s additional future water supply under the No 
Lake Powell Water Alternative would be dependent on two water sources: 1) Virgin River  water diverted at the 
Washington Fields Diversion; and 2) reuse water from an expanded St. George Regional Water Reclamation 
Facility. WCWCD would develop a RO advanced water treatment facility near Washington Fields Diversion in 
Washington County, Utah. The RO facility would be designed to treat 50,000 acre-feet of de-silted water per year 
diverted from the Virgin River at Washington Fields Diversion. St. George Regional Wastewater Reclamation 
Facility would provide an additional 19,030 acre-feet of water per year to be treated at the RO facility. The RO 
facility would be necessary to remove the high concentrations of TDS present in both the Virgin River and the 
effluent from the St. George Regional Wastewater Reclamation Facility. The reuse facility has a current capacity 
of approximately 7,800 acre-feet per year, with a future design capacity of 11,760 acre-feet per year. An 
additional 7,830 acre-feet per year of future wastewater reclamation capacity would need to be added to meet the 
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total reuse water requirement of 19,030 acre-feet per year for RO processing inflow. The RO process would 
separate the TDS from the water, resulting in two products: 1) a treated water product; and 2) a brine product 
consisting of highly concentrated salts. A two-stage RO process would be applied to the brine solution to recover 
additional water and reduce the brine volume for enhanced evaporation. The RO-treated water product would be 
pH-adjusted to neutral pH, dosed with sodium silicate, mixed with conventionally-treated water from the Quail 
Creek Water Treatment Plant, and disinfected for distribution throughout the WCWCD service area. The RO 
advanced water treatment facility would process up to 64,313 acre-feet per year and produce up to 57,883 acre-
feet per year of water suitable for M&I potable indoor use. The two-stage RO process would remove 90 percent of 
the TDS. The remaining 10 percent rejection (6,430 acre-feet per year) of brine by-product from the RO treatment 
process would require evaporation and disposal meeting State of Utah water quality regulations. The RO water 
treatment plant would process approximately 64,313 acre-feet per year of inflow water from Warner Valley 
Reservoir storage to meet the 2052 water demand under the No Lake Powell Water Alternative. 

The RO water treatment plant processes would consist of pressurized, parallel ultra-filtration units, an influent 
storage tank with acid added to adjust the pH, pressurized cartridge filtration to remove additional particles from 
the water, high pressure pumping to pass the water through the parallel RO membrane units, a product water 
storage tank with saturated lime solution added to adjust the pH of the treated product water prior to disinfection 
and distribution as potable water, and brine storage tanks in series with the two-stage RO process units for further 
brine reduction. These water treatment processes would be housed in a water treatment building with electrical, 
mechanical, chemical storage and metering, heating/air conditioning/ventilation, and SCADA systems. A seven-
mile long buried 54-inch diameter pipeline would convey the product water from a pump station at the RO water 
treatment plant to the Quail Creek Water Treatment Plant. The RO water treatment plant would add RO 
membrane units in phases as necessary to meet the growing water demand. The RO water treatment plant would 
be powered by electricity, requiring a 2.8-mile long 69-kV power transmission line from the proposed Purgatory 
Substation. 

The concentrated brine product (6,430 acre-feet per year) would be pumped from the brine tanks through a 
pipeline to an evaporation apron, spray system and double-lined pond, and then pumped into spray headers over a 
series of double-lined ponds with leak detection and recovery systems. The enhanced evaporation ponds would be 
located south of Warner Valley Reservoir and would cover approximately 2,000 acres, developed in two phases. 
A buried brine conveyance pipeline approximately 4.4 miles long would convey the concentrated brine to the 
enhanced evaporation ponds. A 4.4-mile long 34.5-kV power transmission line would be extended from the RO 
water treatment plant to the enhanced evaporation ponds to provide electricity for the pumps spraying the brine 
solution. The brine solids would be evaporated for approximately 25 years in the Phase 1 ponds, and then dried, 
collected and disposed in an approved solid waste landfill. The Phase 2 enhanced evaporation ponds would be 
used during the following 25 years to continue evaporating the brine by-product. Additional infrastructure would 
be required as part of this alternative, including a de-silting facility, pump stations, pipelines, switch stations and 
substations, blending and storage tanks, and other associated earthwork. 

1.3.1.2.3 Secondary Water Storage in Warner Valley Reservoir. WCWCD would develop the Warner Valley 
Reservoir to store diverted Virgin River water and reuse water from the St. George Regional Water Reclamation 
Facility, which would be delivered as inflow to the RO advanced water treatment facility. Warner Valley 
Reservoir would be located south-southwest of the Washington Fields Diversion. An earth-fill embankment with 
a clay core and rock-riprap facing would be constructed across the north entrance to the natural valley. The 
reservoir would have a maximum active storage volume of 69,030 acre-feet and would cover approximately 1,130 
acres, including the earth-fill embankment. A large pump station would be constructed at the Washington Fields 
Diversion to pump the diverted Virgin River water into the Warner Valley Reservoir. The pump station would be 
powered by electricity via the 69-kV transmission line from the Purgatory Substation to the RO water treatment 
plant. The reservoir would store Virgin River water diverted at the Washington Fields Diversion (50,000 acre-feet 
per year) mixed with St. George Regional Water Reclamation Facility effluent (19,030 acre-feet per year), 
accounting for annual average evaporation (4,717 acre-feet per year), to produce up to 57,883 acre-feet of RO 
product water (assuming 90 percent recovery). The brine product from RO treatment would total approximately 
6,430 acre-feet per year.  
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1.3.1.2.4 Water Distribution to Apple Valley. The largest remaining contiguous land area available for 
development in Washington County would be in Apple Valley. WCWCD would develop a pump station and 28-
mile long pipeline to deliver 13,249 acre-feet per year of potable water from the Quail Creek Water Treatment 
Plant near Hurricane City to the Apple Valley area to meet future residential and commercial water demands. 

1.3.2 KCWCD No Lake Powell Water Alternative 

The KCWCD No Lake Powell Water Alternative would rely on existing water supplies, water conservation 
measures resulting in reduced water use, and future water development projects consisting of new groundwater 
production. Reliable water supplies (projected to be 2,170 acre-feet per year in 2035) for the area served by 
KCWCD (Kanab City and Johnson Canyon), adjusted for projected stream flow reductions (4.2 percent in 2035) 
resulting from climate change and a planning reserve (10 percent), would be exceeded by projected M&I water 
demands by 27 acre-feet per year within the KCWCD service area in 2035. KCWCD projected potable water 
demand in 2060 would be 3,435 acre-feet per year, with a potable water deficit of 1,334 acre-feet per year. 
Additional groundwater in the Kanab Creek drainage basin could be developed to provide up to 6,615 acre-feet 
per year of potable water within the aquifer’s estimated safe yield. The quality of this water would likely require 
advanced water treatment. The developed groundwater from the Kanab Creek drainage basin would be pumped 
and conveyed through an eight-mile long pipeline to the Johnson Canyon drainage basin. The Johnson Canyon 
drainage basin comprises the potable water supply service area served by KCWCD in the area that could be 
served by the LPP Project. 

1.4 Summary Description of the No Action Alternative 

No new intake, water conveyance or hydroelectric features would be constructed or operated under the No Action 
Alternative. FERC would not issue a license for the LPP Project. The Utah Board of Water Resources’ Colorado 
River water rights consisting of 86,249 acre-feet per year would not be diverted from Lake Powell and would 
continue to flow into the lake until the water is used for another State of Utah purpose.  

1.4.1 WCWCD No Action Alternative 

Under the No Action Alternative, WCWCD would complete the Ash Creek Project, planned groundwater 
development and continue to implement planned conservation programs. Wastewater reuse would be utilized to 
the maximum extent storage allows. Existing and future water supplies totaling 72,840 acre-feet per year potable 
and 8,505 acre-feet per year secondary would meet projected M&I water demand within the WCWCD service 
area through approximately 2028, exhausting all water planning reserves. Each supply source would be phased in 
to meet the M&I potable and secondary water demand associated with the forecasted population. 

The No Action Alternative would not provide WCWCD with any reserve water supply (e.g., water to meet annual 
shortages because of drought, emergencies, and other losses). The No Action Alternative would not provide 
adequate water supply to meet projected water demands beyond 2028. There would be a projected water shortage 
of approximately 102,903 acre-feet per year in 2060 within the WCWCD service area under the No Action 
Alternative. 

1.4.2 KCWCD No Action Alternative 

KCWCD would use existing water supplies to meet potable water demands through 2035. Reliable water supplies 
are projected to be 2,101 acre-feet per year in 2060.  

The No Action Alternative would not provide KCWCD with any reserve water supply (e.g., water to meet annual 
shortages because of drought, emergencies, and other losses). The No Action Alternative would not provide 
adequate water supply to meet projected water demands beyond 2035. There would be a projected water shortage 
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of approximately 1,334 acre-feet per year in 2060 within the KCWCD service area under the No Action 
Alternative. 

1.5 Identified Issues 

The following vegetation community issues were raised during the public and agency scoping and informational 
process: 

 What vegetation community types would be affected by the pipeline and transmission line alternative
alignments?

 What unique vegetation communities or habitat types and other sensitive vegetation areas would be
affected by the pipeline and transmission line alternative alignments?

1.6 Impact Topics 

The following impact topics are analyzed in this study report: 

 Vegetation communities

- Ecological systems 

- Regions 

- Alliances 

- Associations 

 Anthropogenic lands




















































































































































































































































































































